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Dear Sir: 

Appellant, Applicant in the above-captioned patent application, appeals the rejection of 
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I. REAL PARTY IN INTEREST 

The real party in interest in this appeal is the assignee of the present application, Adams 
Rite Aerospace, Inc. ("Assignee"). Assignee is the owner of one-hundred percent interest in the 
present application as evidenced by an assignment recorded at Reel No. 014519, Frame 0848 by 
the Assignment Branch of the United States Patent and Trademark Office. 
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II. RELATED APPEALS AND INTERFERENCES 



Appellant, Appellant's legal representative and Assignee are unaware of any prior or 
pending appeal, interference or judicial proceeding that may be related to, that may directly 
affect, that may be directly affected by, or that may have a bearing on the Board's decision in the 
present appeal. Because of this lack of knowledge, no decisions are included in the appendix 
labeled RELATED APPEALS AND INTERFERENCES. 
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III. STATUS OF CLAIMS 

Currently, the following status exists for each of the claims: Claims 1, 2, 4 and 6-25 stand 
rejected as being unpatentable. Claims 3 and 5 were previously cancelled. 
The rejections of Claims 1, 2, 4 and 6-25 are being appealed. 
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IV. STATUS OF AMENDMENTS 

No amendments have been filed subsequent to the rejection. Therefore, the claims before 
the Board appear as they were rejected in the Office Action mailed on January 31, 2007. 
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V. SUMMARY OF CLAIMED SUBJECT MATTER 



The present application includes three independent claims, Claims 1, 14 and 19. Each 
independent claim is summarized below, with citations to corresponding portions of the 
originally- filed specification and drawings as required by 37 C.F.R. § 41.37(c)(l)(v). The 
originally-filed specification and drawings are attached as Exhibit A. These citations are 
provided to illustrate specific examples and embodiments of the recited claim language and may 
not include all examples of the recited claim language. Further, these citations should not be 
used to limit the claims. 



Claim 1 is directed to a water heating apparatus for use with a wash basin on an aircraft. 
The water heater comprises: 



• a tube {see, e.g., element 10 in Figure 1, and page 2, paragraph [0012], lines 
1-2) made of a good heat conductive material {see, e.g., page 2, paragraph 
[0013], lines 1-3); 

• the tube comprising a plurality of coils {see, e.g., Figure 1 and page 3, 
paragraph [0013], lines 6-8, and page 4, paragraph [0018], lines 1-4) with 
each coil either engaging or being close to an adjacent coil {see, e.g., Figure 



• an electric heater {see, e.g., element 12 in Figure 1 and page 2, paragraph 
[0012], lines 2-3) extending along a substantial length of the tube in good heat 
conductive relation with the tube {see, e.g., page 2, paragraph [0012], lines 2- 
3 and 4-7); 

• the electric heater being positioned exterior to the tube such that deposits do 
not form on the electric heater {see, e.g., Figure 1 and page 4, paragraph 
[0018], lines 1-5); 

• the heater comprising coils with each heater coil being adjacent to a pair of 
adjacent tube coils but not encircling an axis of the tube {see, e.g., Figure 1 
and page 4, paragraph [0018], lines 1-5); and 



Claim 1 
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• the substantial length of the tube along which the electric heater extends 
defining a volume of less than that required to contain approximately 14 
ounces of water such that a user on the aircraft can obtain a supply of heated 
water having a volume of less than approximately 14 ounces before the water 
heater begins heating a new supply of heated water (see, e.g., page 3, 
paragraph [0015], lines 4-6 and paragraph [0016], line 5). 



Claim 14 

Claim 14 is directed to a method of heating small volumes of water for intermittent usage 
in a wash basin on an aircraft. The method comprises: 



• providing a tube (see, e.g., element 10 in Figure 1, and page 2, paragraph 
[0012], lines 1-2) that can be connected to a water outlet; 

• the tube being made of a good heat conductive material (see, e.g., page 2, 
paragraph [0013], lines 1-3); 

• providing an electric heater (see, e.g., element 12 in Figure 1 and page 2, 
paragraph [0012], lines 2-3) that is in good heat conductive relation with the 
tube (see, e.g., page 2, paragraph [0012], lines 2-3 and 4-7); and 

• the tube and the electric heater being in contact over a length that defines a 
volume of less than that required to contain approximately 14 ounces of water 
such that a user on the aircraft can obtain a supply of heated water having a 
volume of less than approximately 14 ounces before the water heater begins 
heating a new supply of heated water (see, e.g., page 3, paragraph [0015], 
lines 4-6 and paragraph [0016], line 5). 



Claim 19 

Claim 19 is directed to an aircraft sink water heater. The aircraft sink water heater 
comprises: 

• a water tube (see, e.g., element 10 in Figure 1, and page 2, paragraph [0012], 



lines 1-2) comprising an inlet and an outlet; 
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• the water tube comprising a spiral configuration to define a series of water tube 
coils (see, e.g., Figure 1 and page 3, paragraph [0013], lines 6-8, and page 4, 
paragraph [0018], lines 1-4); 

• an electric heater (see, e.g., element 12 in Figure 1 and page 2, paragraph 
[0012], lines 2-3) comprising a spiral configuration to define a series of electric 
heater coils (see, e.g., Figure 1 and page 4, paragraph [0018], lines 1-5); and 

• the electric heater coils and the water tube coils having a common axis of 
curvature (see, e.g., Figure 1) and each of the series of electric heater coils being 
in intimate relationship with only two adjacent coils of the water tube coils(see, 
e.g., Figure 1 and page 4, paragraph [0018], lines 1-5). 
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VI. GROUNDS OF REJECTION TO BE REVIEWED ON APPEAL 

The sole grounds of rejection before the Board is whether the subject matter of each of 
Claims 1, 2, 4 and 6-25 is rendered unpatentable by the combination of EP 350453 issued to 
Christophers (hereinafter "Christophers" and attached as Exhibit B), U.S. Patent No. 3,711,681 
issued to Leuschner et al. (hereinafter "Leuschner" and attached as Exhibit C) and U.S. Patent 
No. 4,446,158 issued to English et al. (hereinafter "English" and attached as Exhibit D). 
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VII. ARGUMENT 



For the reasons explained below, Appellant respectfully submits that the rejections of 
Claims 1, 2, 4 and 6-25 under 35 U.S.C. § 103 are improper and, therefore, Appellant 
respectfully requests reversal of the rejections. Appellant respectfully submits that a prima facie 
case of obviousness has not been established. 



In general, the present inventions relate to aircraft sink water heaters used in the aircraft 
lavatories. The heaters quickly heat a small volume of water in tube coils, which volume is 
sufficient to wash a user's hands. See Abstract. The used volume of heated water is replenished 
between uses by heating such that the water heater can be thought to have a small replenishing 
tank that is defined within the tube coils. The aircraft sink water heater was designed to provide 
a compact water heating system for intermittent, small volume usage. [0004]. 



was formed with a plurality of coils such that each of the plurality of coils was engaging or close 
to an adjacent coil. [0017]. The tube 10 has an inlet and the tube 10 has an outlet that can be in 
communication with an aircraft wash basin. [0013]. 

An electrical heater 12 was formed in a spiral coil [0017] and adjoined the tube 10 in 
good heat conductive fashion. [001 1] . The heater 12 was positioned external of the tube 10 to 
limit deposits that would form on the heater 12 if the heater 12 was in direct contact with the 
water inside of the tube 10. [0003]. Preferably, the coils of the heater 12 were adjacent to a pair 
of coils of the tube 10 such that the coils of the heater 12 were positioned within the recesses 
defined between adjacent coils of the tube 10. [0017]. The heater 12 extended along a 
substantial length of the tube (e.g., a substantial length is sufficient to contain a volume of less 



Brief Explanation of the Aspects of the Present Invention 




24-' 



reproduced Figure 1 of the present 
application, the aircraft sink water 
heater comprised a water tube 10 
that was coiled in a relatively tight 



spiral, which created a series of 
coils. [0011]. The coiled tube 10 



As shown to the left in 
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than that require to contain approximately 14 ounces of water) and was in good heat conductive 
relation with the tube 10. [0011]. 

Discussion of the Applied References 

The obviousness rejection is based upon a combination of three references: Christophers; 
Leuschner; and English. Each of these references will be introduced before the basis for the 
rejections will be discussed. 

Christophers 

Christophers, which is in the German language, was relied upon solely based on the 

English Abstract. The title of Christophers translates to "Washbasin with Radiator." The 

English Abstract states: 

The radiator contains a plurality of heating pipes (5), which are situated 
one above another and are each bent in an approximately U-shaped fashion and 
are arranged below a wash stand panel (1) around a wash-basin (2). The 
horizontally extending heating pipes (5) are each connected at their ends to an 
approximately vertical supply and return line (6, 7) to form a stable unit. The said 
unit is fastened by means of fastening lugs or the like to the vertical wall of a 
building. In this way, the heating device can be installed independently of the 
wash stand/wash-basin. 

Thus, Christophers taught a washstand 1 that contained a wash-basin 2 and that included a 
radiator surrounding the washbasin 2. The radiator comprised U-shaped heating pipes 5 that 
were connected to a flow pipe 6 and a return pipe 7 of a central heating or domestic water pipe 
(see EP 0 350 453 Bl - English Claim 1) 

The radiator of Christophers received heated water from a heated water supply external of 
the radiator disclosed by Christophers. Christophers, in Claim 6, recited that an electric heating 
member could be inserted into one heating pipe 5. Thus, water would presumably flow around 
the electric heating member as it flowed through the heating pipe 5 to buffer the heat generated 
while also heating the water. Such a construction would result in deposits being formed on the 
electric heating member.. 

Leuschner 

Leuschner taught an electric flow-through heater for making coffee. The assembly of 
Leuschner consisted of a water tube 3 that had an exterior surface fixed to a tubular heating body 
4 along its length. To ensure consistent heat transfer relative to the prior art constructions, the 
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water tube 3 and the tubular heating body 4 were tightly clamped by lugs and were joined to each 
other by brazing 5. The heated tube of water was used to heat the carrier plate, upon which a pot 
of coffee or the like could be supported. 
English 

English taught an apparatus for making individual beverage servings. In particular, 
English taught regulating the flow of water through a coffee containing filter unit whereby the 
coffee flavor could be efficiently extracted by the flow of water through the coffee grinds while 
the water flow did not take an undesirable length of time. The amount of hot water created was 
dependent upon the amount of water initially provided. Thus, if a single cup of hot water was 
provided, then the flow-through coffee maker would heat all of the water that was provided (i.e., 
one cup) while brewing with the disclosed apparatus. 

The Rejection 

At the outset, Appellant submits that at least one of the applied references clearly is from 
nonanalogous art and Appellant also submits that the applied references are not properly 
combinable. In addition, even if the references were properly combinable, the combination fails 
to teach every limitation of the rejected claims. For at least these reasons, Appellant requests that 
the rejections be reversed. 

Nonanalozous Reference 

Nonanalogous references are not properly used in forming an obviousness rejection. In 
order to rely on a reference, the reference must either be in the field of endeavor of the claimed 
invention or, if not, then be reasonably pertinent to the particular problem with which the 
inventor was concerned. See In re Oetiker, 977 ' F. 2d 1443, 1446 (Fed. Cir. 1992). 

In this case, the Examiner has applied English as a secondary reference. English teaches 
a single serving coffee filtration unit. The unit presumably is manually supplied with water. The 
unit does not have any water supply tubes or any other components related to the rejected claims. 
While the reference has been relied upon for a teaching of flow regulation, the coffee filter itself 
is regulating the flow of water. When considered as a whole, this reference has absolutely 
nothing to do with a small scale water heater to be used in an aircraft lavatory or a method of 
heating water with such a heater. Thus, given the vast differences in subject matter, English 
properly is considered nonanalogous art. 
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In addition, English is not reasonably pertinent to the problems being solved by the 
claimed inventions. The claimed inventions were directed to reducing the volume of heated 
water and to reducing the overall size of the water heater. The claimed inventions heated a small 
volume of a water intermittently such that, upon use of the heated volume, a new heated volume 
was created during the typical period of time between successive uses. Creating a single serving 
coffee filtration unit is not reasonably pertinent to these problems or any other problems being 
solved by the claimed inventions. 

Thus, Appellant respectfully submits that English is not analogous art and is not properly 
usable in formulating the present rejections. 

The Combination is an Improper Use of Hindsight 

Assuming solely for the sake of argument that English is considered suitable for 
formulating the present rejections, the rejections are based upon an improper combination of 
references. With proper references, a prima facie case of obviousness can only be shown when, 
among other criteria, there is some suggestion or motivation, either in the references themselves 
or in the knowledge generally available to one of ordinary skill in the art, to modify the reference 
or to combine reference teachings. See M.P.E.P. § 2143. 

As explained in M.P.E.P. § 2141.01, the references must be considered as a whole and 
must suggest the desirability and thus the obviousness of making the combination. The teaching 
or suggestion to make the claimed combination and the reasonable expectation of success must 
both be found in the prior art, not in the applicant's disclosure. See In re Vaeck, 947 F.2d 488 
(Fed. Cir. 1991). Thus, the references must be viewed without the benefit of impermissible 
hindsight vision afforded by the claimed invention. See Hodosh v. Block Drug Co., 786 F.2d 
1136, 1143 (Fed. Cir. 1986). The present rejections are based upon a combination of references 
that require rather substantial leaps in logic to combine. 

As explained above, the rejected claims recite a water heating apparatus for use with 

aircraft wash basins and a method of heating water for aircraft wash basins. The primary 

reference, Christophers, taught a space heating radiator that supported a water basin. Leuschner, 

one of the secondary references, taught a flow through heater for a coffee maker hot plate. 

English, the other of the secondary references, taught a single use coffee filter configuration. 

Briefly stated, absent hindsight, Appellant respectfully submits that one of ordinary skill in the 
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art wishing to design a small scale water heating device for use on airplanes would not start with 
a space heating radiator and modify it with the teachings of a hot plate and a coffee filter to arrive 
at the claimed inventions. Nothing in the references or the prior art in general suggest the 
desirability of making the combination as set forth in the rejections. 

In Christophers, the radiator was connected by an inlet and an outlet to a hot water 
supply, such as a building's hot water system, and included multiple tubes that extended in 
parallel with each other, as opposed to extending in series, between the inlet and the outlet. In 
addition, the water in the radiator was not supplied to the water basin. The water basin simply 
was supported by the radiator. 

Leuschner has been combined with Christophers. Leuschner taught a flow through water 
heater for a coffee maker hot plate. The supposed teaching or suggestion for the combination 
was to use the flow through heater to lead to more effective heating of the fluid. Christophers, 
however, used an existing heated water supply to heat a room through multiple parallel flow 
paths and, it appears, also had an internal electric heater in at least one of the flow paths. The 
electric heater, however, was positioned inside of the flow path to allow water to carry the heat 
supply throughout the radiator rather that supplying heat in a single region. If the heat supply of 
Leuschner were used, the heat supply would be external of the water tubes and an occupant of the 
heated room would be more likely to be burned upon contact with the heat supply. Moreover, 
with an external heat source, the heat must first pass through the tube wall before coming into 
contact with the water. Thus, the water, which is being used to heat the room in Christophers, is 
not more efficiently heated by an external heater. Christophers, with its internal electric heater, 
was more efficient and there is no reasonable teaching or suggestion in the prior art that would 
lead one to combine these two references. 

Further, English taught a single cup coffee filter that regulated the flow rate of coffee 

through the filter to result in coffee having a consistent strength from one cup to the next. The 

reference taught treating just enough water, such as through a "Mr. Coffee," to create one cup of 

coffee at a time, presumably when one cup of water was provided. The supposed suggestion for 

combining English with the references above was to limit the heating volume. Again, the 

primary reference was a radiator for space heating. One of ordinary skill in the art would not 

likely be led to modify a space heating radiator to have a small volume of water used to heat the 
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space, especially given the need for a large amount of heat transfer required to heat a small room. 
There is no reasonable teaching or suggestion in the prior art that would lead to combining 
English with the other two applied references to obtain the recited water heaters. 

In short, the claims in the present application each recite a water heater for use with an 
aircraft wash basin or a method of heating small volumes of water or intermittent usage in an 
aircraft wash basin. The claims have been rejected based upon a combination of: (1) a space 
heating radiator that is connected into a hot water system of a building; (2) a hot plate heating 
element that uses a tubular heating body to heat water for heating the hot plate; and (3) a single 
cup coffee filter. The only reasonable basis for combining these references is Appellant's own 
disclosure, which is an improper use of hindsight. 

The Applied Combination Renders Christophers Changes the Principle of Operation 

Moveover, the applied combination impermissibly changes the principle of operation of 
Christophers. As explained above, the primary reference, Christophers, taught a room heating 
radiator, which is commonly used to supply heat to a small room. Thus, heated water, supplied 
from a building heated water supply or heated by an internal electric heater, would be passed 
through the tubular members to heat the room. There was no teaching of supplying the heated 
water to the wash basin. 

To make this modification would require significant changes to the operating principles 
of the closed circuit water flow path taught by Christophers. For instance, heating a constantly 
moving water flow involves different controls that heating an intermittently moving volume of 
water. Transitioning Christophers to a water heater for water to be supplied to the wash basin 
would require temperature controls, such as a thermostat or the like, which were not used in the 
simple structure taught by Christophers. 

Moreover, as explained above, English taught passing only a single cup of water through 

a coffee maker such that a single cup of coffee could be made. Appellant submits that passing 

only a single cup of water through Christophers' room heating radiator would render the radiator 

inoperable as well due to the small amount of heat carried by the system and available for heat 

transfer into the room. For at least these reasons, modifying Christophers such that it is a water 

heater for intermittent use and not a radiator that supports a wash basin would impermissibly 

change the principle of operation of Christophers. 
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The References Fail to Teach or Suggest Every Limitation 

Assuming solely for the sake of argument that the references are properly combinable, a 
prima facie case of obviousness still has not been established. As is well known, the prior art 
references, when combined, must teach or suggest all the claim limitations. See M.P.E.P. § 
2143. In this case, many different limitations are not taught by any applied reference. Therefore, 
the combination also could not teach those limitations. 



Claim 1 recites, among other limitations, a tube comprising a plurality of coils with each 
coil engaging or being close to an adjacent coil. None of the three applied references taught or 
suggested coils. 

Christophers taught four U-shaped members connected to a common inlet and a common 
outlet. Thus, the flow did not circular from one U-shaped member to the next in a serpentine 
manner. In other words, the heated water did not flow through the U-shaped members in series. 
Rather, the heated water flowed through the U-shaped members in parallel. Christophers did not 
teach coils, let alone a plurality of coils with each coil engaging or being close to an adjacent 
coil. 

Leuschner also did not teach a plurality of coils with each coil engaging or being close to 
an adjacent coil. Rather, Leuschner only taught a single tube that was bent back upon itself to 
form a single loop. Thus, Leuschner failed to teach or suggest a tube comprising a plurality of 
coils with each coil engaging or being close to an adjacent coil. 

English also failed to teach or suggest a tube comprising a plurality of coils. English did 
not teach a tube and therefore could not have taught a coiled tube. 

Thus, none of the applied references taught a tube comprising a plurality of coils with 
each coil engaging or being close to an adjacent coil. Because none of the applied references 
taught a tube comprising a plurality of coils with each coil engaging or being close to an adjacent 
coil, the combination of the three applied references also did not teach such a construction. 

Similarly, all three references failed to teach or suggest a heater comprising coils. Only 
Leuschner taught an external heater and the heater of Leuschner was bent back upon itself to 
form a single loop. The only heater taught by Christophers was disposed inside the tube. 



Claim 1 
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English did not teach a heater. Thus, none of the applied references taught a heater comprising 
coils and, therefore, the combination could not have taught such a construction. 

Because none of the applied references taught a coiled tube or a coiled heater, none of the 
references taught or suggested each heater coil being adjacent to a pair of adjacent tube coils but 
not encircling an axis of the tube. Thus, the combination of the references did not teach or 
suggest such a construction. 

Finally, none of the applied references taught that the substantial length of the tube along 
which the heater extended was a length that defined a volume of less than that required to contain 
approximately 14 ounces of water. Irrespective of whether the limitations relating to an aircraft 
are limiting or not, and irrespective of whether the limitations relating to the specific volume are 
limiting, none of the applied references taught limiting the length of the tube along which the 
heater extended based upon the volume contained therein. 

For all of these reasons, Appellant submits that Claim 1 is patentable over the applied 
combination. 

Claim 4 

Claim 4 depends from Claim 1 and further recites that the tube has a circular exterior 
cross-section such that the sections create a recess between the sections and that the heater is 
positioned in the recess. 

Regardless of whether the applied references taught a tube having a circular exterior 
cross-section, none of the applied references taught the plurality of coils needed to create the 
recess nor that the heater was positioned in the recess. Leuschner, the only reference that taught 
an external electric heater, taught an electric heater that was positioned in vertically overlapping 
relationship with the tube. Thus, none of the references taught the recited construction. 

For all of these reasons, in addition to the reasons discussed above with respect to 
Claim 1, Appellant submits that Claim 4 is patentable over the applied combination. 

Claims 6 and 7 

Claims 6 and 7 depend from Claim 1 and further recite, respectively, that the heater coils 
are on the outside of the tube coils and that the heater coils are on the inside of the tube coils. 
These constructions are shown in Figures 1 and 5 respectively. 
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None of the applied references taught the plurality of coils of either the tube or the heater. 
For at least this reason, none of the applied references taught the relative positioning between the 
heater coils and the tube coils. Thus, none of the references taught the recited construction. 

For these reasons, in addition to the reasons discussed above with respect to Claim 1, 
Appellant submits that Claims 6 and 7 are patentable over the applied combination. 

Claim 8 

Claim 8 depends from Claim 1 and further recites that the tube and the heater define a 
tubular bundle of coils. 

None of the applied references taught any tube coils or any heater coils. Accordingly, 
none of the applied references taught a bundle of coils defined by a tube and a heater. For at least 
this reason, none of the references taught the recited construction. 

For this reason, in addition to the reasons discussed above with respect to Claim 1, 
Appellant submits that Claim 8 is patentable over the applied combination. 

Claim 9 

Claim 9 depends from Claim 1 and further recites that the tube and the heater is each 
formed with a plurality of coils that are sufficiently large to extend around the exterior of a lower 
portion of a wash basin. 

Again, none of the applied references taught a tube or a heater that was formed with a 
plurality of coils. Thus, regardless of whether any reference taught positioning a tube around an 
exterior of a wash basin, none of the applied references taught the recited construction. 

For this reason, in addition to the reasons discussed above with respect to Claim 1, 
Appellant submits that Claim 9 is patentable over the applied combination. 

Claim 14 

Claim 14 recites a tube that is connected to a water outlet. Christophers taught a tube that 
was connected to a supply pipe and a return pipe. The water flowing through the radiator of 
Christophers did not exit the water system than any water outlet connected to the tube. Thus, 
Christophers did not teach such a construction. 

Leuschner also did not teach a tube that was connected to a water outlet. Leuschner et al. 

taught a connection among a water tube 3, a tubular heating body 4 and a carrier plate 1 . Thus, 

Leuschner did not teach the recited construction. 
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English did not teach any tubes or any water outlets. Thus, English did not teach the 
recited construction. 

Because none of the applied references taught a tube that was connected to a water outlet, 
the combination of the references also failed to teach such a construction. 

Further, none of the applied references taught a tube and an electric heater that were in 
contact over a length that defined a volume of less than that required to contain approximately 14 
ounces of water such that a user on an aircraft can obtain a supply of heated water having a 
volume of less than approximately 14 ounces before the water heater begins heating a new supply 
of heated water. As explained above, Christophers did not teach an electric heater at all, 
Leuschner did not teach the limited contact length and English did not teach any tubes, heaters or 
contact between the two. Because none of the applied references taught the recited construction, 
the recited combination did not teach such a construction. 

For all of these reasons, Appellant submits that Claim 14 is patentable over the applied 
combination. 

Claim 15 

Claim 15 depends from Claim 14 and further recites providing the tube and the heater 
with coils with the heater coils being in good heat conductive relation with adjacent tube coils. 

None of the applied references taught a tube and a heater with coils such that the heater 
coils can be in good heat conductive relation with adjacent tube coils. Leuschner, the only 
reference that taught an electric heater, taught an electric heater that was a single loop. Thus, 
none of the references taught the recited construction. 

For all of these reasons, in addition to the reasons discussed above with respect to 
Claim 14, Appellant submits that Claim 15 is patentable over the applied combination. 

Claim 16 

Claim 16 depends from Claim 15 and further recites applying electrical energy to the 
heater to heat less than 14 ounces of water in the tube to at least about 115° F in no more than 
about three minutes. 

None of the applied references taught heating less than 14 ounces of water in the tube to 
at least about 115° F in no more than about three minutes. Leuschner, the only reference that 
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taught an electric heater, taught an electric heater that was a single loop and did not teach the 
temperature, the volume or the time recited by Claim 16. Thus, none of the references taught the 
recited method. 

For all of these reasons, in addition to the reasons discussed above with respect to 
Claim 14 and Claim 15, Appellant submits that Claim 16 is patentable over the applied 
combination. 

Claim 17 

Claim 17 depends from Claim 14 and further recites that the coil has an inlet and an 
outlet with the outlet being in fluid communication with the aircraft wash basin. 

None of the applied references taught a tube having an outlet that was in fluid 
communication with an aircraft wash basin. Christophers taught a radiator in which the radiator 
was supplied with heated water from a building water heating system and that water was returned 
to the water heating system. To supply the water to the wash basin would require a steady flow 
of heated water from the radiator into the wash basin, such that the temperature of the water in 
the radiator would be not maintained to a level sufficient for use in heating the room. Leuschner 
did not teach having an outlet that was in fluid communication with an aircraft wash basin and 
English did not teach a tube, let alone an outlet. Thus, none of the references taught the recited 
construction. 

For all of these reasons, in addition to the reasons discussed above with respect to 
Claim 14, Appellant submits that Claim 17 is patentable over the applied combination. 
Claim 18 

Claim 18 depends from Claim 17 and further recites that the water outlet empties into the 
aircraft wash basin. 

None of the applied references taught a water outlet that emptied heated water into an 

aircraft wash basin. As explained directly above, Christophers taught a radiator in which the 

radiator was supplied with heated water from a building water heating system and that water was 

returned to the water heating system. To supply the water to the wash basin would require a 

steady flow of heated water from the radiator into the wash basin, such that the temperature of 

the water in the radiator would not be maintained to a level sufficient for use in heating the room. 

Leuschner did not teach having an outlet that was in fluid communication with an aircraft wash 
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basin and English did not teach a tube, let alone an outlet. Thus, none of the references taught 
the recited construction. 

For all of these reasons, in addition to the reasons discussed above with respect to 
Claim 14 and Claim 17, Appellant submits that Claim 18 is patentable over the applied 
combination. 

Claim 19 

Claim 19 recites a water tube comprising a spiral configuration to define a series of water 
tube coils. None of the applied references taught such a construction. Christophers taught a 
plurality of U-shaped tubes arranged in parallel. Leuschner et al. taught a water tube with a 
single loop. English did not teach any water tube. Thus, none of the applied references taught 
such a construction and, therefore, the combination could not have taught such a construction. 

Claim 19 also recites an electric heater that comprises a spiral configuration to define a 
series of electric heater coils. Again, none of the applied references taught such a construction. 
Neither Christophers nor English taught any electric heater. The electric heater taught by 
Leuschner was not in a spiral configuration such that it defined a series of electric heater coils. 

Given that the applied references failed to teach these two constructions, the applied 
references also failed to teach that the heater coils and the water tube coils have a common axis 
of curvature and that each of the series of electric heater coils is in intimate relationship with only 
two adjacent coils of the water tube coils. Thus, the applied combination failed to teach this 
construction as well. 

For all of these reasons, Appellant submits that Claim 19 is patentable over the applied 
combination. 

Claims 20 and 21 

Claims 20 and 21 depend from Claim 19 and further recite, respectively, that the heater 
coils are positioned solely to the outside of the water tube coils and the heater coils are positioned 
solely to the inside of the water tube coils. These constructions are shown in Figures 1 and 5 
respectively. 

None of the applied references taught the plurality of coils of either the tube or the heater. 

For at least this reason, none of the applied references taught the relative positioning between the 

heater coils and the tube coils. Thus, none of the references taught the recited construction. 
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For these reasons, in addition to the reasons discussed above with respect to Claim 19, 
Appellant submits that Claims 20 and 21 are patentable over the applied combination. 
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VIII. CONCLUSION 

For the reasons set forth above, Appellants respectfully submit that the rejections of 
Claims 1, 2, 4 and 6-25 are improper, and request that these rejections be reversed. 



Respectfully submitted, 

KNOBBE, MARTENS, OLSON & BEAR, LLP 

RegistrationWoJ 44,304 \J 
Attorney of Record 
Customer No. 20,995 
(949) 760-0404 
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CLAIMS APPENDIX 

1 . (Previously Presented) A water heating apparatus for use with a wash basin on an 
aircraft, the apparatus comprising: 

a tube made of good heat conductive material, said tube comprising a plurality of coils 
with each coil engaging or being close to an adjacent coil; 

an electric heater extending along a substantial length of said tube in good heat 
conductive relation with the tube, said heater being positioned exterior to said tube such 
that deposits do not form on said heater, said heater comprising coils with each heater coil 
being adjacent a pair of adjacent tube coils but not encircling an axis of said tube; and 
said substantial length of said tube defining a volume of less than that required to contain 
approximately 14 ounces of water such that a user on the aircraft can obtain a supply of 
heated water having a volume of less than approximately 14 ounces before the water 
heater begins heating a new supply of heated water. 

2. (Original) The apparatus of Claim 1, wherein the heater is brazed to the tube or 
joined to the tube with a heat conductive epoxy. 

3. (Cancelled) 

4. (Previously Presented) The apparatus of Claim 1, wherein said tube has a circular 
exterior cross-section such that said sections create a recess between said sections, and said 
heater is positioned in said recess. 

5. (Cancelled) 

6. (Previously Presented) The apparatus of Claim 1, wherein the heater coils are on 
the outside of the tube coils. 

7. (Previously Presented) The apparatus of Claim 1, wherein the heater coils are on 
the inside of the tube coils. 

8. (Previously Presented) The apparatus of Claim 1, wherein the tube and the heater 
define a tubular bundle of coils. 

9. (Original) The apparatus of Claim 1, wherein said tube and said heater are each 
formed with a plurality of coils which are sufficiently large to extend around the exterior of a 
lower portion of a wash basin. 
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10. (Previously Presented) The apparatus of Claim 9, including the wash basin, 
wherein the wash basin is sized and configured for placement in the aircraft. 

11. (Previously Presented) The apparatus of Claim 1, wherein said heater configured 
to supply sufficient heat about 60° F to about 1 15 ° F in about three minutes. 

12. (Original) The apparatus of Claim 11, wherein said tube has an outer diameter of 
about Va of an inch and a length of about 74 inches. 

13. (Original) The apparatus of Claim 12, wherein said tube is made of copper or 
stainless steel. 

14. (Previously Presented) A method of heating small volumes of water for 
intermittent usage in a wash basin on an aircraft, said method comprising: 

providing a tube to be connected to a water outlet, said tube being made of good heat 
conductive material; 

providing an electric heater in good heat conductive relation with the tube, said tube and 
said electric heater being in contact over a length that defines a volume of less than that required 
to contain approximately 14 ounces of water such that a user on the aircraft can obtain a supply 
of heated water having a volume of less than approximately 14 ounces before the water heater 
begins heating a new supply of heated water. 

1 5 . (Original) The method of Claim 1 4 comprising: 

providing said tube and said heater with coils, with said heater coils being in good heat 
conductive relation with adjacent tube coils. 

16. (Previously Presented) The method of Claim 1 5 comprising: 

applying electrical energy to the heater to heat less than about 14 ounces of water in said 
tube to at least about 1 15° F in no more than about three minutes. 

17. (Previously Presented) The apparatus of Claim 1, wherein said coil has an inlet 
and an outlet and said outlet is in fluid communication with said aircraft wash basin. 

18. (Previously Presented) The method of Claim 14, wherein said water outlet 
empties into said aircraft wash basin. 

19. (Previously Presented) An aircraft sink water heater comprising a water tube, the 

water tube comprising an inlet and an outlet, the water tube comprising a spiral configuration to 

define a series of water tube coils, an electric heater comprising a spiral configuration to define a 
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series of electric heater coils, the electric heater coils and the water tube coils having a common 
axis of curvature and each of the series of electric heater coils being in intimate relationship with 
only two adjacent coils of the water tube coils. 

20. (Previously Presented) The aircraft sink water heater of Claim 19, wherein the 
electric heater coils are positioned solely to the outside of the water tube coils. 

21. (Previously Presented) The aircraft sink water heater of Claim 19, wherein the 
electric heater coils are positioned solely to the inside of the water tube coils. 

22. (Previously Presented) The aircraft sink water heater of Claim 19, wherein the 
electric heater extends along substantially the entire length of the series of water tube coils. 

23. (Previously Presented) The aircraft sink water heater of Claim 19, wherein the 
water tube is formed of a potable water compatible material. 

24. (Previously Presented) The aircraft sink water heater of Claim 19, wherein the 
electric heater is insulated with a lightweight insulating material. 

25. (Previously Presented) The aircraft sink water heater of Claim 19 further 
comprising a temperature responsive switch positioned within the water tube coils, the 
temperature responsive switch being in electrical communication with the electric heater. 
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IX. EVIDENCE APPENDIX 

A. Copy of the Present Application as Filed 

B. Copy of Christophers 

C. Copy of Leuschner 

D. Copy of English 
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ADAMSRI.031A PATENT 
AIRCRAFT WATER HEATING SYSTEM 



[0001] This application claims the benefit of U.S. Provisional Application no. 
60/412102, filed September 19, 2002. 

Field of the Invention 

[0002] This invention relates to water heaters and particularly to an electric water 
heating system for an aircraft or other applications in which similar requirements and 
limitations exist. 

Background of the Invention 

[0003] Heated water is customarily provided in commercial aircraft lavatories for 
hand-washing purposes. There are a number of requirements for such systems that place 
many limitations on the designs which can be satisfactorily employed. A suitable system 
should provide the needed heated water in as efficient manner as possible. The amount of 
electrical power needed for heating should be limited since aircraft attempt to minimize the 
amount so as to minimize the weight and cost of equipment. Likewise, the cost and weight 
of the water heating components should also be minimized. Related to costs, repair and 
replacement expenses are always of importance. 

[0004] One widely used system accomplishes some of these goals but also has 
certain deficiencies. That system employs a tank containing two or more electrical heaters 
immersed in water. A major shortcoming of that system is that the water in contact with the 
heater is heated to a high temperature, possibly even boiling, with the undesirable 
consequence that calcification or other impurities form mineral deposits on the heater. Also 
this can be a concern due to overheating, creating a pressure vessel. The deposits are not 
good thermal conductors and hence additional power is required to heat the water. Further, 
the deposits hasten the need to replace the heaters or the entire unit. The container also has 
somewhat greater volume than is needed based upon usage analysis. The water heater 
containment vessel has to be designed and manufactured as a "pressure vessel" due to 
potential steam pressure. Additionally, unit cost is high. 
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Summary of the Invention 
[0005] Briefly stated, the invention provides a compact water heating system for 
intermittent, small volume usage, such as for aircraft wash basins or similar applications. 
The system employs a tube, preferably coiled, and an electric heater in good heat transfer 
relation with the tube. Since the volume demand is small and intermittent for typical aircraft 
wash basin usage, and the water temperature desired is relatively low, no large reservoir of 
high temperature water is needed. 

Brief Description of the Drawings 
[0006] Fig. 1 is a schematic, perspective view of one embodiment of a water 
heater system. 

[0007] Fig. 2 is a plan view thereof. 

[0008] Fig. 3 is a schematic, perspective view of another embodiment of a water 
heater coiled around a sink basin. 

[0009] Fig. 4 is a plan view of the heater of Fig. 3. 

[0010] Fig. 5 is a schematic, perspective view of another embodiment of the 
invention. 

[001 1] Fig. 6 is a plan view of the embodiment of Fig. 5. 

Detailed Description of the Preferred Embodiment 
[0012] Referring to Fig. 1, there is illustrated a water tube 10 coiled in a relatively 
tight spiral creating a series of coils. An electrical heater 12 adjoins the tube in good heat 
conductive fashion. For example, the heater may be brazed to the tube or joined by a good 
heat conductive epoxy. The heater preferably extends along most of the length of the tube 
coils to efficiently heat the water in the tube. The heater may be any readily available electric 
tubular heater having a resistance heating element surrounded by electrically insulating, heat 
conductive material. The heater is connected to a suitable source 14 of electric power, and a 
temperature responsive switch 16 to limit the maximum water temperature. 

[0013] The water tube is preferably made of copper or stainless steel or another 
thermal conducting and potable water compatible material. Stainless steel is a good thermal 
conductor. It is non-contaminating to water and is not corroded by water. Stainless steel is 
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very durable, and is also very ductile so that it can be formed to fit into space-saving 
configurations. This, of course, is very important for aircraft usage where minimizing space 
needs is very important. The tightly curved tube illustrated in Figure 1 is a relatively compact 
structure and does not take a large amount of space. For example, the coil diameter may only 
be three or four inches. On the other hand, because stainless steel or copper is easily formed, 
a heater 20 can be positioned around the lower portion of a sink basin 22, for example, as is 
illustrated in Figures 3 and 4, wherein the water heater may occupy space that is otherwise 
not used. The overall design is simple and long-lasting. 

[0014] Another advantage of the system illustrated is that the length of tubing 
required is not very great in that the water usage demands are very low. Typically, aircraft 
lavatories have an automatic shut-off of the water supply 4 to 6 seconds after the user pushes 
the water dispensing button on the faucet. A typical user will push the button twice while 
washing hands to obtain two short bursts of water. In most aircraft systems, this is less than a 
pint and it is believed that only about 1 1 ounces is needed. It has also been found that a 
typical interval between users of an aircraft lavatory sink is seldom less than three minutes. 
In other words, it is only necessary to supply about 1 1 ounces of heated water about every 3 
minutes. 

[0015] Also, the system is not so much a hot water system as it is a warm water 
system. That is, the temperature of the water coming out of the tap for current systems is no 
more than about 115°F. It has been found that with the above-described heater, it is only 
necessary to employ a short length of tubing with the corresponding heater joined to it. The 
volume of water stored within the tube is sufficient to satisfy the needs without a separate 
storage container, that is, most of the heated water is depleted by a single user. That amount 
of unheated water is then heated to the necessary temperature within about three minutes. 
Note that the unheated water is typically already about 60°F. 

[0016] More specifically, the parameters of a prototype system that satisfies 
typical aircraft needs employs about 74 inches of tubing with the corresponding length of 
electrical heater bonded to the tubing. The tubing external diameter is about 3 A inch while the 
tubing wall thickness is about 1/32 inch. The power required to heat 60°F water to about 
1 15°F is approximately 400 watts. A system of that size provides about 14 ounces of water. 
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[0017] Minimizing electrical demands is of course also important on an airplane 
so as to minimize the cost and weight of power-generating equipment and to minimize the 
necessary fuel to produce the power. To further minimize electrical consumption and 
thermal losses, the heating coil may be insulated with a suitable lightweight insulating 
material. Further, the coil bundle can be encased in another enclosure 24 (Fig. 1) that helps 
conserve heat and protects the heater from its surroundings. The switch 16 and other 
electrical controls can be positioned within the coil bundle shown in Fig. 1. 

[0018] The heater 12 is schematically illustrated in the drawings with each of its 
coils positioned in the recess formed between adjacent tube coils in intimate relation with 
those two coils. The heater coils are shown extending around the exterior of the tube coils, 
but the heater coils could be on the interior of the tube coils, as shown in Fig. 5. Also any 
electric controls could be positioned within the tube bundle, as shown in Fig. 6. 

[0019] This heating system does not fall into the category of a "pressure vessel." 
Thus it results in a safe and economical approach. 

[0020] This design promotes easy maintenance and cleaning. The water heater 
can be chemically cleaned in situ or can be cleaned with a brush without having to 
disassemble the water heater assembly. 

[0021] While the invention has been shown and described with reference to a 
preferred embodiment, it will be understood by those skilled in the art that various changes in 
form and detail may be made therein without departing from the spirit and scope of the 
invention. 



WHAT IS CLAIMED IS: 

1 . A water heating apparatus comprising: 

a tube made of good heat conductive material; and 

an electric heater extending along a substantial length of said tube in good heat 
conductive relation with the tube. 

2. The apparatus of Claim 1, wherein the heater is brazed to the tube or joined to 
the tube with a heat conductive epoxy. 

3. The apparatus of Claim 1, wherein said tube includes first and second sections 
that are in engagement with or close to each other; and said heater extends along and engages 
both of the tube sections. 

4. The apparatus of Claim 3, wherein said tube has a circular exterior cross- 
section such that said sections create a recess between said sections, and said heater is 
positioned in said recess. 

5. The apparatus of Claim 1, wherein said tube comprises a plurality of coils 
with each coil engaging or being close to an adjacent coil; and said heater comprises coils 
with each heater coil being adjacent a pair of adjacent tube coils. 

6. The apparatus of Claim 5 wherein the heater coils are on the outside of the 
tube coils. 

7. The apparatus of Claim 5 wherein the heater coils are on the inside of the tube 

coils. 

8. The apparatus of Claim 1, wherein the tube and the heater are each formed 
with a plurality of coils wound on a small diameter, consistent with the tube construction and 
heater materials, and forming a tubular bundle of coils. 

9. The apparatus of Claim 1, wherein said tube and said heater are each formed 
with a plurality of coils which are sufficiently large to extend around the exterior of a lower 
portion of a wash basin. 

1 0. The apparatus of Claim 9, including the wash basin. 

11. The apparatus of Claim 1, wherein said tube and said heater are configured to 
heat at least 14 ounces of water from a temperature of about 60° F to about 1 15 0 F in about 
three minutes. 
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12. The apparatus of Claim 11, wherein said tube has an outer diameter of about 
3 A of an inch and a length of about 74 inches. 

13. The apparatus of Claim 12, wherein said tube is made of copper or stainless 

steel. 

14. A method of heating small volumes of water for intermittent usage, such as for 
an aircraft wash basin, said method comprising: 

providing a tube to be connected to a water outlet, said tube being made of 
good heat conductive material; 

providing an electric heater in good heat conductive relation with the tube. 

15. The method of Claim 14 comprising: 

providing said tube and said heater with coils, with said heater coils being in 
good heat conductive relation with adjacent tube coils. 

16. The method of Claim 1 5 comprising: 

applying electrical energy to the heater to heat at least about 14 ounces of 
water in said tube to at least about 1 1 5° F in no more than about three minutes. 
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AIRCRAFT WATER HEATING SYSTEM 

Abstract of the Disclosure 
An aircraft sink water heater includes an electric heater with coils engaging water 
tube coils. The system quickly heats a small volume of water in the tube coils, sufficient to 
wash a user's hands. 
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@ Heizkorper. 

@ Der Heizkorper enthalt mehrere Obereinanderliegende, je 
etwa U-f6rmig gebogene Heizrohre (5). die unterhalb einer 
Waschtisehplatte (1) urn eine Waschbeoken (2) herum ange- 
ordnet sind. Die horizontal veriaufenden Heizrohre (5) sind an 
ihren Enden je mit einer etwa vertikalen Vorlauf- und Riicklauf- 
leitung (6, 7) zu einer stabilen Einheit verbunden. Dlese Einheit 
wird durch Befestigungslasohen od.dgl. an der Vertikalwand 
eines Gebaudes befestigt. Dadurch kann die Heizeinrichtung 
unabhangig vom Waschtisoh/Wasohbecken montiert werden. 




Fig 4. 
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Die Erfindung bezieht sich auf einen Heizkorper 
mit flussigkeitsfuhrenden Heizrohren. 

Bei raumlich engen Badezimmern ist es oftmals 
schwierig, konventionelle Heizkorper anzubringen, 
wenn geeignete und ausreiohend grosser! Wandfla- 
chen fehlen. 

Mit der Erfindung soli die Aufgabe gelost werden, 
einen Heizkorper zu schaffen, der sich in Badezim- 
mern od.dgl. durch seine Formgebung besonders 
platzsparend unterbringen lasst. 

Diese Aufgabe wird durch einen Heizkorper 
gelost, der mehrere ubereinanderliegende, im we- 
sentlichen die gleiche bogenformige Gestait aufwei- 
sende Heizrohre mit quer zu den Heizrohren 
verlaufenden Vorlauf- und Riicklauf-Rohrstucken zu 
einer Einhelt verbunden sind, und Befestigungsor- 
gane vorhanden sind, mit denen diese Einheit 
unterhalb eines Waschtisches mit Waschbecken an 
einer Wand oder am Waschtisch befestigbar Ist. 

Dadurch lasst sich der Raum unterhalb der 
Waschtischplatte zur Aufnahme des Heizkorpers 
ausniitzen. Die Warmestrahlung wirkt dabei in 
angenehmer Weise direkt auf eine vor dem Wasch- 
tisch stehende Person. Da somit keine Wandflache 
fur die Anordnung des Heizkorpers benotigt wird, 
besteht eine erhohte Freiheit zum Aufstellen von 
MSbeln od.dgl. im betreffenden Raum. 

In der Zeichnung ist ein Ausfiihrungsbeispiel des 
Erfindungsgegenstandes dargestellt und wird nach- 
folgend beschrieben. Eszeigen: 

Fig. 1 eine perspektivische Gesamtansicht 
eines Waschtisches mit Waschbecken mit erfin- 
dungsgemassem Heizkorper 

Fig. 2 eine perspektivische Ansicht eines die 
Heizrohre teilweise uberdeckenden Abdeckble- 
ches 

Fig. 3 eine perspektivische Ansicht der 



Fig. 4 eine perspektivische Darstellung einer 
Ausfuhrungsform zur direkter Befestigung an 
einer Vertikalwand 
Gemass Fig. 1 ist in eine Waschtischplatte 1 ein 
Waschbecken 2 eingelassen. Waschtisch 1 und 
Waschbecken 2 konnen entweder aus zwei mitein- 
ander verbundehen Teilen bestehen oder einteilig 
ausgefuhrt sind. Fur die Wasserzufuhr zum Wasch- 
becken 2 ist eine ubliche Armatur 3 vorhanden. 
Unter der Waschtischplatte 1 ist ein an dieser 
befestigtes Abdeckblech 4 vorhanden, welches 
Heizrohre 5 entweder aussen oder innen umgibt. 
Mehrere dieser horizontal verlaufenden Heizrohre 
(5) sind ubereinander angeordnet und je an einem 
gemeinsamen Vorlauf- und Rucklauf-Rohrstuck 6, 7 
durchflussverbunden angeschlossen. Diese im we- 
sentlichen U-f ormigen Heizrohre 5 liegen - von oben 
gesehen -deckungsgleich ubereinander. Mit den 
beiden Enden der Rohrstiicke ist ein Trager 8 in 
Form eines Rahmens oder Haltebleches verbunden, 
von dem ein Befestigungswinkel 9 abragt zur 
Befestigung an einer Vertikalwand des Gebaudes. 
Die Heizrohre 5 bilden zusammen mit den Vorlauf- 



und Riicklauf-Rohrstucken 6, 7 und dem Halte- 
blech 8 eine stabile Einheit, welche vom Wasch- 
tisch 1 und vom Waschbecken 2 getrennt als 
einbaufertige Einheit herstellbar und montierbar ist. 
Der Rand des Waschtisches 1 ist Qber diese Einheit 
radial vorstehend ausgebildet. 

Das aus Fig. 3 ersichtliche, etwa halbkreisformig 
gebogene Abdeckblech 4 wird iiber die Heizrohre 5 
geschoben und mit dem Trager 8 verbunden. Die 
Befestigung mit der Unterseite der Waschtischplat- 
te 1 erfolgt durch vom obern Rand abragende, 
einwarts gerichtete Haltelappen 10. Zwei weitere 
Befestigungslaschen 14 sind zur Montage an einer 
Vertikalwand oder am Halter 8 bestlmmt. 

Die Vorlauf- und Rucklauf-Rohrstucke 6, 7 werden 
iiber konventionelle Muffen an ein ubliches Zentral- 
heizungsrohrnetz oder an eine Brauchwarmwasser- 
anlage angeschlossen. Fur die Uebergangszeit 
konnte auch eine elektrische Heizschlange oder ein 
Heizstab in mindestens eines der Heizrohre 5 
eingebaut sein, deren elektrische Anschltisse auf 
einen seitlich angeordneten Anschluss- und Schalt- 
kasten 12 gefUhrt sind. 

Bei der Ausfuhrungsform nach Fig. 4 sind die 
Heizrohre 5 untereinander durch die Vorlauf- und 
Riicklauf-Rohre 6, 7 zu einer Einheit verbunden. Die 
Verbindung mit einer Vertikalwand des Gebaudes 
erfolgt durch Rohrschellen od.dgl. oder indem die 
Rohre 6, 7 selbst mit Verbindungsorganen versehen 
sind. Zwischen der Waschtischplatte 1 und dem 
Waschbecken 2 besteht zur erwahnten Einheit je ein 
Abstand. Dadurch konnen die sanitaren Installatio- 
nen unabhangig vom Heizkorper montiert werden. 
Dies lasst sich auch beim Abdeckblech 4 durchfuh- 
ren, indem dieses ebenfalls nur an der Vertikalwand 
befestigt wird. 

Die Waschtischplatte 1 und das Waschbecken 2 
konnen aus den ublichen hiefur verwendeten Mate- 
rialien bestehen. An Stelle von Rohren mit rundem 
Querschnitt konnten auch Flachrohre verwendet 
werden. 

Wie aus Fig. 4 ersichtlich ist, lassen sich durch 
Anordnung eines radialen Abstandes zu benachbar- 
ten Rohren 5 oder vom Waschtisch Handtuchstan- 
gen anordnen, auf denen sich Handtiicher 11 od.dgl. 
vorwarmen oder trocknen lassen. 



1. Heizkorper mit flussigkeitsfuhrenden Heiz- 
rohren, dadurch gekennzeichnet, dass mehrere 
ubereinanderliegende, Im wesentlichen die glei- 
che bogenformige Gestait aufweisende Heiz- 
rohre (5) mit quer zu den Heizrohren (5) 
verlaufenden Vorlauf- und Riicklauf-RohrstQk- 
ken (6, 7) zu einer Einheit verbunden sind, und 
Befestigungsorgane vorhanden sind, mit denen 
diese Einheit unterhalb eines Waschtisches (1) 
mit Waschbecken (2) an einer Wand und/oder 
amWaschtlsch(1)b< 
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2. Heizkorper nach Anspruch 1, dadurch 
gekennzeichnet, dass die Heizrohre (5) eine im 
wesentlichen U-formige Gestalt haben und 
deckungsgleich ubereinander angeordnet sind. 

3. Heizkorper nach Anspruch 1 oder 2, 
dadurch gekennzeichnet, dass die Heizrohre 
(5) mit einem je die beiden Rohrenden aufneh- 
menden Trager (8) Starr verbunden sind und 
der Trager (8) Befestigungsorgane (9) aufWeist, 
mit denen er an einer Vertikalwand befestigbar 
ist. 

4. Heizkorper nach Anspruch 1 oder 2, 
dadurch gekennzeichnet, dass die Heizrohre 
(5) mit einem die beiden Rohrenden aufneh- 
menden Trager (8) starr verbunden sind und ein 
der gebogenen Rohrform folgendes Abdeck- 
blech (4) die Heizrohre (5) auf deren Innen- 
oder Aussenseite uberdecken, und dieses 
Abdeckblech (4) Befestigungsorgane {10, 14) 
zur Befestigung an einer Vertikalwand und am 
Waschtisch (l)enthalt. 

5. Heizkorper nach Anspruch 1 oder 2, 
dadurch gekennzeichnet, dass die Befesti- 
gungsmittel mit den Vorlauf- und Rucklauf- 
Rohrstucken (6) starr verbgnden oder als Teil 
derselben ausgebildet und zur Befestigung an 
einer Vertikalwand bestimmt sind und die 



350 453 A1 4 

Einheit gegenuber dem Waschtisch (1) und 
dem Waschbecken (2) je einen verbindungslo- 
senAbstandhat. 

6. Heizkorper nach einem der Anspriiche 
5 1-5, dadurch gekennzeichnet, dass die Heiz- 
rohre (5) eineflache Querschnittsform haben. 

7. Heizkorper nach einem der Anspriiche 
1 - 6, dadurch gekennzeichnet, dass minde- 
stens ein in ein Heizrohr (5) eingesetztes 

10 elektrisches Heizorgan vorhanden ist. 

8. Heizkorper nach einem der Anspriiche 
1 - 7, dadurch gekennzeichnet, dass minde- 
stens eines der Heizrohre (5) als Handtuchhal- 
ter ausgebildet ist. 

15 9. Waschtisch mit Waschbecken, dadurch 

gekennzeichnet, dass unterhaib des Waschti- 
sches (1) ein das Waschbecken (2) umgeben- 
der Heizkorper mit mehreren etwa U-formigen, 
gegenuber dem Waschtisch (1) zuriickstehend 

20 angeordneten Heizrohren (5) vorhanden ist, die 

an einer Vorlauf- und Riicklaufleitung (6, 7) 
einer Zentralheizungs- oder Brauchwasserlei- 
tung angeschlossen sind, wobei der Heizkorper 
entweder als eine vom Waschtisch/ Waschbek- 

25 ken (1 ,2) unabhangige Einheit an einer Vertikal- 

wand befestigt oder auf der Unterseite des 
Waschtisches(1)befestigtist. 
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ABSTRACT 



An electric thru-flow heater for coffee vessels includes 
a carrier plate with integral clamping means depend- 
ing from its underside, serving to positively position 
and fix a water tube — tubular heating body combina- 
tion. A sheet member on top of and coincidental with 
the carrier plate cooperates therewith to receive and 
warm a coffee vessel deposited thereon. Temperature 
limiting means connected to the carrier plate control 
the energy input levels to the tubular body. 

3 Claims, 3 Drawing Figures 
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ELECTRIC THRU-FLOW HEATER FOR USE WITH 
COFFEE MACHINES AND THE LIKE 

Our invention relates to an electric thru-flow heater 
especially of the type used for coffee machines and the 5 
like. The thru-flow heater has a water tube arranged 
beneath a carrier plate and an electric tubular heating 
body is arranged along the water tube. 

In the known embodiments of this type of thru-flow w ..., ( , lURS 

he 1,1 ! H arner f^t iS C °" fi8Ured 3S 3 Warm h0,d " 10 ,owe ' of the 
ing Plate and ,s in the form of a die casting. The plate tube 3 arranged 
has grooves on its lower side for receiving the water !J - - 
tube and the tubular heating body. After these mem- 
bers are set m place the grooves are peened over. It has 
been shown however, that with such thru-flow heaters 
the heating contact between the tubular heating body 
and the water tube on the one hand, and the heating 
contact to the carrier plate on the other hand, deteri- 
orate with increasing use because of thermal chang, 



FIG. I is a bottom view of the thru-flow heater ac- 
cording to the invention; 
FIG. 2 is a side view of the thru-flow heater of FIG. 1; 

FIG. 3 is the section of the thru-flow heater taken 
along the line III— III of FIG. I. 

The thru-flow heater illustrated in FIGS. 1 to 3 in- 
cludes a carrier plate 1 made of copper sheet metal 
from which lugs 2 are stamped out in pairs. At the 
«er plate 1 there is a coiled water 
-_™ „ „w„„ 6 ^ u ,„ a plane and along the latter on the 
side thereof away from the carrier plate 1 is directed a 
tubular heating body 4. The water tube 3 and the tubu- 
lar heating body 4 are held tight in a clamp-like manner 
b U¥ lu «.P air s 2 stamped from the carrier plate 1 In 
aadition.lhe water tube 3 is joined to the carrier pla te 1 
and to the tubular heating body 4 by means of brazing 
5. At the top side of the carrier plate 1 there is a sheet 6 
Y~ " — »s »« u^ausc oi mermai cnanges. mad e, for example, from stainless steel sheet metal 

As a consequence of this condition, the temperature 20 which serves as the receiving surface for a vessel such 
™Z17T , K lth r6SP f 1 10 the thrU - fl0W heater 38 3 C ° ffee POt - A temperature limiter 7 is coupled to 
responds too late because of the disrupted thermal rela- the carrier plate 1 for monitoring the permitted I boun 
tionships, so that overheating can occur which, in turn, dary temperature and serves to disconnect the enerev 
can cause destruction of the heater. supplied to the tubular heating body 4 ! wher "the 

Accordingly, it is an object of our invention to pro- 25 preselected boundary temperature is exceeded 
ILrfJll t- l' C f u 6 ' J h * ving 3 definitive thermal con- While the invention has been described by means of 
tact relationship. Subsidiary to this object it is an object specific examples and in a specific embodiment we do 
or our invention to provide an electric thru-flow heater n °t wish to be limited thereto, for obvious modifica- 

ed f ° Perati0 " al Ufe - ti0 " S Wi " ° CCUr t0 th0Se skilled j " art without de- 

According to a feature of our invention the water 30 parting from the spirit and scope of the invention 
tube and the tubular heating body are tightly clamped We claim: 

,1 St T P i d ° Ut i Ugs t0 the Carrier plate and are i° ined 1 In an eIectric thru-flow heater for coffee vessels or 
W £ In 7 l ° Carder P ' 3te by brazi "8- thE IikC ' in ""^nation, a carrier plate of good thcrma 

With the foregoing and other objects in view, there is conductivity having an upper member coincidental 
provided in accordance with the invention, an electric 35 and disposed on said carrier plate for receiving 

thru-flow heater fnr i-nffpp voccoi, .u_ m.. «nA , , j K , icuciving 

tubul 



, ,w^v ... avvuiuaiitc wnn ine invention, ar 

thru-flow heater for coffee vessels or the like in com- 
bination, a carrier plate of good thermal conductivity 
having an upper member coincidental with and 
disposed on said carrier plate for receiving and warm- 
ing coffee vessels placed thereon; a tubular assembly in 
cooperative working relationship with said carrier 
plate, including a water tube brazed to a tubular heat- 
ing body and to the underside of said carrier plate- 
clamping means eminating from and integral with said 



clamping means eminating from and integral with said adapted to c 
carrier plate, adapted to positively fit said tubular as- 45 heating body 
sem bly with respect to said carrier plate; and tempera- 2. An elect 
ture limiting means connected to said carrier plate 
adapted to control energy input levels to said tubular 



. i - mi U vaiuci piaie 

and warming coffee vessels placed thereon; a tubular 
assembly in cooperative working relationship with said 
carrier plate, including a water tube brazed to a tubular 
heating body and to the underside of said carrier plate- 
clamping means eminating from and integral with said 
carrier plate, adapted to positively fit said tubular as- 
sembly with respect to said carrier plate; and tempera- 
ture limiting means connected to said carrier plate 
adapted to control energy input levels to said tubular 
heatmebodv 



heating body 



saiingooay. 3. In an electric heater 

I he invention will now be described with reference 50 sheet being made of metal 
to the drawings wherein: 



electric thru-flow heater according to claim 1 
wherein said upper member comprises a sheet covering 
the top side of said carrier plate. 

* an electric heater according to claim 2, said 
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[57] ABSTRACT 
A disposable, individual coffee container and filter unit 
including a flat frame having an apertured center sec- 
tion, filter layers covering the top and bottom of the 
frame and being secured thereto, and individual quanti- 
ties of coffee received in compartments formed in the 
frame between the spider-like center sections thereof. 
Additionally, a coffee brewing receptacle having an 
apertured base and a retainer flange in the base thereof 
for engaging the coffee carrying flat frame is provided. 

13 Claims, 4 Drawing Figures 



U.S. Patent May 1, 1984 Sheet 1 of 2 4,446,158 




FIG- i 



U.S. Patent May 1, 1984 Sheet 2 of 2 4,446,158 




4,446,158 

1 2 

Yetanother object of the in 

APPARATUS FOR MAKING INDIVIDUAL channeling of water when flowing hot water through a 

BEVERAGE QUANTITIES coffee carrying member for coffee production. 

Another object of the invention is to use finely 
TECHNICAL FIELD 5 ground coffee particles or even coffee powder in a 
This invention relates to coffee and beverage making coffee ™"*« P*>«» £ obtain rapid production of 
apparatus, and particularly to prepackaged quantities of W? 1 *, high strength coffee by use of reduced amounts 
coffee carried in a disposable filter frame wafer or unit ? , /. i. . t . . 
adapted for making small quantities, such as one cup, of ,„ f " rth f °^ ect ° f ' he f venb0 % 15 t0 ° h * m ln " 
coffee at a rime. A retainer cup or other holder member 10 ™ d . "traction of coffee from coffee particles posi- 
for positioning the coffee filter wafer operatively may lone f ^ ln * dls ^ sable spider-webl.ke wafer and to con- 
comprise another part of the invention. toUherate of flow of water through the coffee carry- 

BACKGROUND ART Other objects of the invention are to provide a uni- 

Heretofore, there have been many different types of 15 *g ZA^^ff^ * * & Tt^ ^ 

apparatus and methods proposed for making coffee and JSS? * * 1 a V I f S ■ 

wherein such apparatus or methods have purportedly fi^ P j£T?\ h t ? Tru f * I f ° S 'f 

facilitated the efficient production of excellent tasting ^^f^f^^^ y t *W f 

coffee,Manyofsuchpr^r efforts M ^S^^^^^^5£ 

of specified quantities of coffee and placed the coffee in * ^ ^ brewi actj t( f ide a 

retainers through which hot water is poured to prov.de P epetitive type g Qf a coffee makjng ^ adapted P for mak . 

the desired beverage. ing small quantities of coffee such as a single cup of 

A number of problems have arisen m us.ng the prior C£ f ffee b ^ e of uniform m conditi o„ s; and to 

structures including the fact that the strength of the 2 , provide y mukipIe cavities in P a coff | e carrym wafer tQ 

coffee obtained is not uniform, the coffee may take an t the coffee from shifti ]atera „ m * he wafef 

undesirable length of time for its production, the coffee ^ obtain a more unjform „ flo ^ ft h the 

grounds provided have not been used efficiently, the individua i cavities of the wa f er . 

apparatus may have been costly to make and use, or the These and other objects of the invention wjll become 

system may have been objectionable for other reasons. 30 more apparent „ the S p eciflcation pr0 ceeds are 

DISCLOSURE OF INVENTION achieved by: a disposable individual beverage forming 

_, , , . , , . . , container and filter unit, comprising: a flat frame having 

The general object of the invention is to provide a ^ apertured center section; filter k coveri the 

new improved package for use in making individual top and bottom of said frame ^ bei secured thereto: 

quantities of beverages, especially coffee and to form 35 said center sectio „ including a ]uralit of tions 

them of a repetitive, constant quality or strength. deflning a pluraHty of separate ^ in said frame; and 

Another object of the invention is to package individ- individual quant ities of beverage forming material re- 
ual quantities of coffee m a novel container which is ceived in said areas, 
inexpensive, which is adapted to be used once and dis- 
carded, and which is a clean, easily handled, readily 40 BRIEF DESCRIPTION OF DRAWINGS 
used container for brewing predetermined, individual Reference now is made to the accompanying draw- 
volumes of coffee, specifically one cup at a time. m g S( wherein: 

Another object of the invention is to regulate the pi G . 1 is a fragmentary vertical section taken on line 
flow of water through a coffee containing filter unit !_! of FIG. 2, through a coffee container and filter 
whereby the coffee is efficiently used but yet the flow of 45 un j t embodying the principles of the invention opera- 
water through the coffee containing unit is not retarded tively positioned in association with a hot water receiv- 
and does not take an undesirable length of time. j ng receptacle carried by a coffee receiving cup; 

Still another object of the invention is to provide FIG. 2 is an enlarged fragmentary plan view of the 

coffee making apparatus which is convenient to use and apparatus of FIG. 1 with part of the Filter unit broken 

which can be used in association with containers of 50 away and the coffee receiving cup omitted; 

varying diameters with minimal difficulty or adjust- FIG. 3 is a vertical section taken on line 3—3 of FIG. 

ment; to facilitate the production of small, individually 4 ; and 

brewed quantities of coffee of repetitive high quality: FIG. 4 is a plan view of a modified coffee container 

and to use a coffee carrying filter unit which readily and filter unit of the invention, 

will fit into a holding cup in sealed relation therewith 55 When referring to corresponding members shown in 

for receipt of hot water for flow down through the the drawings and referred to in the specification, corre- 

coffee filter unit. sponding numerals are used to facilitate comparison 

Another object of the invention is to provide a rigid therebetween, 
frame having filter sheets on the top and bottom thereof 

and having individual quantities of coffee held in sepa- 60 BEST MODE FOR CARRYING OUT THE 
rate compartments provided in the rigid frame, which is INVENTION 
made of minimal height. A disposable individual coffee container and filter 
Another object of the invention is to provide a coffee unit comprising a flat annular frame having a spider- 
carrying disc or wafer including a . spider-weblike sup- weblike center section, filter layers secured to the top 
port therein and with quantities of desirable particle size 65 and bottom surfaces of the frame and covering the 
coffee retained within the container in different com- same, a plurality of separate areas being defined within 
partments thereof by top and bottom sheets on the wa- the frame by ribs of the center section, and individual 
fer. quantities of coffee received in and substantially filling 
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the aforementioned areas. The invention also relates to 40 is shown in removable engagement with this spheri- 

use of the disposable coffee container and filter unit cal surface 28 formed at the bottom of the receptacle 12. 

with a receptacle having a base with an apertured cen- This unit 40 is made from a flat, annular frame 42 that 

ter portion which includes a dependent, substantially has a spider-web like center section 44. The frame 42 

frusto-conically shaped flange and which is formed S can be made from any suitable material and preferably is 

complementary to the periphery of said coffee con- made by molding it from a suitable plastic material, and 

tainer and filter unit for receipt of the same in such the center section 44 includes a plurality of ribs or legs 

flange whereby hot water can be poured into the recep- 46 that divide the center portion of the frame 42 into a 

tacle and flow through the coffee container and filter plurality of compartments. 

unit for beverage production. 10 This disposable, individual coffee container and filter 

Attention now is particularly directed to the details unit has a pair of filter layers 48 and 50 suitably secured 

of the construction shown in the accompanying draw- to the top and bottom surfaces of this frame 42. The 

ings and FIG. 1 best shows the individual volume coffee filter layers usually comprise filter paper and they may 

or beverage maker of the invention. Specifically coffee be heat sealed, for example, to the plastic frame 42 or be 

making apparatus indicated as a whole by the numeral 15 otherwise secured to the frame. 

10 is shown and this apparatus includes a receptacle 12 So as to make the unit 40 of the invention operative, 

that has an apertured center 14 usually including a sub- initially only one of the filter layers 48 or 50 is posi- 

stantially frusto-spherically shaped flange 16 which tioned on the frame 42 and after that a quantity of coffee 

connects the aperture 14 to a base 18 of the receptacle. particles 52 are placed within the individual compart- 

This receptacle 12 is adapted to be carried by any type 20 ments 54 formed between the adjacent legs 46 and a 

of a cup or other receptacle 20 provided to receive the peripheral portion of the frame 42. These compartments 

beverage to be produced. 54 extend the height of the frame and normally are 

It is a feature of the invention that the receptacle 12 loosely filled with coffee particles that relatively fully 
can be adapted to engage with any of a variety of sizes pack the compartments 54. Naturally after the compar- 
or diameters of cups or other containers for the desired 25 ments are filled with the coffee particles, then the other 
beverages, and to facilitate this positioning for the re- filter layer is suitably fixed to the remaining open side of 
ceptacle 12, it is provided with a plurality of pivotally the compartment to enclose the coffee particles, 
positioned tabs, lugs or brackets 22 that engage with a It is important in practicing the present invention 
bottom surface of the base 18 which is flat at its periph- that, for best operative properties, the coffee bean be 
ery. These lugs or tabs 22 have a dependent outer flange 30 ground to at least "fine" particle size prior to being 
24 and a vertically upstanding shoulder 26 whereby the positioned within the unit 40. Such "fine" coffee parti- 
lug can be swung radially outwardly to extend the cles could be those really considered to be ultra-fine 
flange 24 out to a maximum diameter for engaging the ground coffee in the nomenclature of coffee grinding 
lip of the beverage receiving cup 20. The lugs rotate to machines in use commercially at the present time. The 
facilitate reducing the size of the receptacle 12 to allow 35 coffee particles are, in effect, ground down to almost 
its insertion into a typical automatic coffee brewer powder size but in all events comprise a really ultra-fine 
grounds basket for receipt of a disposable coffee and coffee particle grind. The reason why we find it ex- 
filter unit of the invention. In this use, the automatic tremely desirable to use this ultra-fine coffee particle 
brew device (such as a "Mr. Coffee") is used solely to size in practice of the present invention, is that we wish 
provide a hot water source. Then the brewed coffee 40 to avoid the coffee particles swelling during the coffee 
would pass into a standard carafe or serving cup placed making action and conventionally ground coffee parti- 
below the brewing basket. This feature permits the cles swell in the coffee making process, normally, and 
: conversion of a standard automatic brewer which is our ultra-fine ground coffee particles swell markedly 
typically not used for brewing one cup of coffee into an less than standard drip grind particles or possibly not at 
efficient one cup automatic brewer. 45 all. Accordingly, the particles can substantially if not 

The receptacle 12 has an apertured center 14 of a almost completely, fill the compartments 54 in the units 

suitable type for engaging the coffee carrier wafer as 40 and yet will not give any trouble to water flow 

hereinafter described. Such center is shown as compris- through the unit 40 by swelling up in the compartments 

ing a spider-like open frame 32. The purpose of frame 32 and subsequently reducing the water flow rate, 

is to align the carrier wafer in an approximate horizon- 50 We also have found that the use of ultra-fine ground 

tal position to help insure proper engagement of the coffee facilitates extraction of the coffee from the coffee 

. sealing surfaces. particles and obtains a beverage of desired strength by 

As previously indicated, the aperture 14 has this frus- use of minimum amounts of coffee. Yet a further impor- 

to-spherical flange 16 formed thereon and hence a tant factor in use of a substantially filled compartment 

spherical surface 28 is provided on the inside of the 55 54 and use of an ultra-fine ground coffee is that water 

flange for a reason to be described hereinafter in more poured onto the unit 40 will relatively rapidly pass 

detail. It is another important feature of the invention through the filter, especially when we combine our 

that at one small peripheral area of this spherical surface by-pass recess 30 with the unit. By varying the size of 

28 a vertically extending recess or slot 30 is formed in this by-pass recess, we can facilitate flow of water 

such spherical surface to recess the same and provide a 60 through the unit 40 and out of the receptacle 12. 

by-pass opening in the receptacle for flow of liquid We have found that we can brew one cup of coffee in 

through such recess when coffee or beverages are being less than two minutes with excellent extraction by use 

made by pouring liquid through the coffee carrier unit of the individual coffee container and filter unit 40 that 

positioned in the receptacle 12. Such by-pass slot 30 is designed with a minimal height and maximized diam- 

provides an added control for the rate of water flow 65 eter to reduce resistance to fluid flow; by utilizing an 

through or by the coffee carrier unit. ultra-fine grind of coffee and, in addition, by providing 

FIG. 1 shows the beverage making process and thus, a means for some of the water to by-pass unit 40 during 

a disposable, individual coffee container and filter unit the brew cycle. It is however recognized that the by- 
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pass is not necessary forachievement of a go'6d : brew in this filter unit 40a is generally the same'as the unit 40 

a reasonably short period of time. The by-pass simply and has a lower corner portion 62: Such corner portion 

provides a means to control and minimize brew time in 62 is shaped and sized complementary to a; base flange 

a manner that is independent of the flow resistances like the flange 16 of- the receptacle 12. Such corner 

through unit 40. The use of substantially larger coffee 5 portion normally is frustospherical in vertical section 

particle sizes, such as standard drip grind, results in a for seating on and sealing against such base flange in the 

brew time that normally is in excess of three minutes for manner previously described. - • 

good extraction. Test results furthermore indicate that The word coffee is used herein 1 primarily to refer to 

our coffee making apparatus results in increased yield of the beverage produced by flowing hot or boiling water 

approximately 25% from the grounds used (compared 10 through coffee bean particles. Coffee particles or pow- 

by color) to a brew from a standard "Mr. Coffee" auto- der referred to herein means coffee bean particles or 

matic drip coffee maker when our one cup brew is powder. Fine particles of the coffee bean as used herein, 

compared to a six cup brew from the "Mr. Coffee", «* example, are taken to be particles that can pass 

We also find that we can make quality beverages i.e., through mesh openings J mm by i mm and many parti- 

coffee of repetitive strengths by use of the disposable 15 c . les may even be appreciably smaller than the i mm* 

unit 40 and one portion of our unit 40 that facilitates size. Such particles may. vary m size quite a bit but are 

such action is the individual compartments 54 provided much er than typical standard drip grind coffee 

within the frame 42 and no or limited "channeling" of bean particles, many of which are m the range of 1 .0 

hot water flowing through the. unit can occur. The mn l x 1 -°, nlm to . mm md X \ mm ; ■ , . 

coffee particles are retained in substantially uniform 20 Normally, a s.x ounce cup of coffee is to be made.by 

vention minimizing shifting J the coffee particles ^^»^*%^S5Z££ 

c^bt^^^c^w^^Jhc^^wh^ inch in diameter and 3/16 inch thick, 
normally is just dropped into position to engage the u wil , be seen that the disposable beverage providing 
flange 16 can be removed by just inverting die recepta- ^ contamef and fllter units of ^invention c £ be po £ 
cle 12. The receptacle 12 can be washed and stored for tioned m suitaWe carrjer receptacle or basket for 
another use The individual disposable ^coffee container controlied flow of hot water through the filter units w 
units 40 of the invention can be stacked on top of each or ^ The hot water may be provjded by a known 
other and they are of minimum vertical height whereby type supplier such as a .. Mr Coffee „ and the hot bever . 
they can be packaged and sold in relatively compact 35 age flltrate produced can be collected in any suitable 
small units. ■ manner by a receptacle spaced from the fllter unit. The 

Obviously the disposable umts 40 can be made of any g lter units wuld be in sealed engagement, as described 
suitable size but we particularly contemplate making hereinbefore, for controlled flow of hot Water through 
just individual coffee cup or size units to permit repeti- the futer unit . The fllter units may be positioned in a 
tive high quality coffee to be obtained by a single person w slide basket prepared f or use in a hot water heater, such 
or group requiring only one or two cups of coffee at one as a « Mr . Coffee" or the like, to replace positioning the 
time. Obviously, if desired, the disposable units 40 could filter units in the receptacle 12. 
be made larger in diameter and/or slightly thicker in The f rame 42 0 f the filter unit has a vertically extend- 
vertical dimension, as desired. However, the quantities ing upper edge 76 on its periphery and the shoulder 72 
of coffee received therein would be doubled or quadru- 45 frfctionally engages such edge to retain the second filter 
pled, etc., depending on the number of cups of coffee to unit 74 in place when two cups of beverage are to Be 
be made by the filter units. made at one time. 

These larger individual filter and coffee container It will be noted that the filter units should seal against 
units may be ideally suited to restaurant use where per- the support surface of a support or carrier receptacle for 
haps 10 to 12 cups of coffee would be brewed with each 50 best coffee making action so that the sur faces 62 and 28 
unit. Also, two of the units 40 can be stacked on top of are of complementary, frusto-spherical shape. As a 
each other in the receptacle 12 and additional water modification, the carrier receptacle may have two hori- 
poured through the units to make two cups of coffee. zontally aligned filter unit receiving openings therein 
To position the upper unit 74 circumferentiaUy spaced for multi-cup brewing action. Obviously any quantity of 
ribs 70 can be formed on the receptacle 12, FIG. 1, to 55 hot water can be supplied to the receptacle 12 or to any 
engage the upper units by vertical shoulders 72. How- other receptacle used to position the fllter units of the 
ever, we particularly find our disposable units 40 to be invention but such hot water quantity will naturally be 
especially desirable in making just single cups of coffee coordinated with the amount of coffee provided by the 
at one time, as set forth hereinabove. filter unit means. 

FIGS. 3 and 4 show details of a modified disposable 60 FIG. 3 best shows the plastic frame of the beverage 
coffee container and fllter unit 40a. This unit 40a has a container and filter units of the invention and the filter 
frame 42a with an apertured open center section 44a sheets or layers thereon. Filter frame 42a has an in- 
like the filter unit 40. The unit 40a has a by-pass hole 60 wardly extending horizontal flange 80 at its lower edge, 
formed in it and extending from top to bottom of the Note that the filter sheet 50a terminates radially in- 
unit. Hence, no by-pass recess would be required in the 65 wardly from the frame edge as the sheet cari ! be pre-cut 
coffee making receptacle with which it is to be used, or to size and just be suitably secured.tb the frame to avoid 
the by-pass opening could also be in the peripheral base any interference with the sealing surface of the corner 
area 18 of the receptacle as desired. portion 62. The filter sheet 48a may extend to the edge 
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of the frame and it can be presized or be cut to size after individual quantities of coffee received in said com- 

attachment to the frame. Any sheet edge will not inter- partments, said webs being of the height of said 

fere with the seal of the frame unit when operative as annular frame and said compartments being fil.ed 

the sheet 48a is above the sealing surface of the frame with uniform heighth layer of ultra fine coffee 

42a. 5 particles, all areas of the coffee container and filter 

From the foregoing, it is submitted that a disposable, having substantially uniform water flow through 

individual coffee container and filter unit fulfilling the characteristics. 

objects of the invention has been provided and that an 5. A disposable individual beverage forming con- 
improved beverage making, apparatus has been devel- tainer and filter unit as in claim 4, where substantially 
oped. It is possible to put other soluble materials into the 10 uniform thickness layers of coffee particles are present 
individual units 40, as desired, for making tea or other in said compartments and said coffee particles are re- 
beverages, but the invention is especially directed tained as a substantially uniform thickness layer in tran- 
towards the production of small one cup or larger quan- sit and use. 

tities of repetitive quality and strength coffee. Hence, . 6 A coffee making apparatus adapted to be posi- 

the objects of the invention have been achieved. 15 tloned on ^d/or over a serving cup or other container 

While one complete embodiment of the invention has and comprising: 

been disclosed herein, it will be appreciated that modifi- a receptacle having a base with an apertured center 

cation of this particular embodiment of the invention including a dependent flange having a spherically 

may be resorted to without departing from the scope of shaped inner surface portion, said flange connect, 

the invention. 20 ,n £ sald apertured center to the remainder of said 

What is claimed is- ^ ase; and 

1. A disposable individual beverage forming con- a disposable' individual coffee container and filter unit 
tainer and filter unit, comprising: comprising: 

a uniform height impervious frame having an aper- „ an , annular vertically short uniform he,ghth frame 

tured center section and having a top and bottom; 25 J a ™* a P art «'° ne d center section; 

filter layers covering the top and bottom of said filt f er laver * covering the top and bottom of satd 

frame and being secured thereto; - particles received in said frame 

said center section including a plurality of portions between sai{J ^ £ and Je >_ 

extending the heighth of said frame and defining a 3Q tioned aKa& fa said frame an<J bem * s H ubst J iall 

plurality of separate compartments in said frame: uniform hej hth and 

individual quantities of beverage forming material said ffame havj a ri heraI ed havi a substan . 

received ,n said compartments, the beverage form- ^ frusto-spherical peripheral surfaced formed 

ing material being coffee that substantially fills the complementary to at least a portion of said inner 

space between said filter layers, and said coffee is 35 surface of said flange of ^ receptacle where by 

made of finely ground particles, said coffee and fflter unit can be readjly 

a water by-pass being formed in said frame and it placed in said rece ptacle to seal against said flange, 

operatively extends from top to bottom thereof, 7 A coffee making apparatus as in clairfl 6> where ^ 

which by-pass provides an added control for the seal between said flange and said coffee container and 

rate of water flow through the container filter unit, w fllter unit is broken by a by . pass recess formed between 

which container and filter unit has at least substan- a portion of said flange and said perip heral edge surface 

tially uniform water flow through properties at all of said frame) which by . pass prov i des for flow of water 

areas thereof excluding said water by-pass. around said coffee container and fllter unit. 

2. A disposable individual beverage forming con- 8 . A coffee making apparatus as in claim 6, where a 
tainer and filter unit as in claim 1, wherein said frame 45 lower corner peripheral edge section of said frame is 
has an inwardly extending flange at its lower edge, and tha t said portion formed complementary to said flange 
the said filter layer on the bottom of said frame is se- inner surface. 

cured to said flange and terminates radially inwardly of 9. a coffee making apparatus as in claim 6, where said 
the periphery of said frame to avoid contact with a apertured center of said receptacle comprises spider- 
retainer for said unit to facilitate the sealing of said unit 50 like partition means positioned at a lower portion of said 
in the retainer. flange, said coffee container and filter unit normally 

3. A disposable individual beverage forming con- being positioned above said partition means when en- 
tainer and filter unit as in claim 2, where said frame is gaged with said flange but with said partition means 
made from plastic, and said frame has an inwardly ta- limiting tilting of said coffee container and fllter unit so 
pered surface at its bottom peripheral edge for sealing 55 a$ to maintain sealing engagement of said unit and 
engagement with a positioner device for the fllter unit flange. 

when operatively positioned. 10. A coffee making apparatus as in claim 6, where a 

4. A disposable individual coffee container and filter lower corner peripheral edge section of said frame is 
comprising: formed complementary to a part of said spherical sur- 

a uniform heighth annular frame having a spider web- 60 face and engaged therewith, said coffee container and 

like center section; filter unit normally can be dropped into said receptacle 

fllter paper layers covering the top and bottom of said to form a sealed engagement with said flange. 

frame and center section being secured thereto; 11. A coffee making apparatus adapted to be posi- 

said spider web-like center section including a plural- tioned on or over a serving cup or other container or 

ity of webs defining a plurality of areas in said 65 positioned within a water heating device and compris- 

annular frame; ing: 

said filter paper layers and said areas combining to a receptacle having a wall defining a bottom opening 

form a plurality of separate compartments: and and; 
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a disposable individual coffee < 
comprising: 

an annular uniform heighth frame having a parti- 
tioned apertured center section, all portion of said 
center section extending the heighth of said frame; S 

filter layers covering the top and bottom of said 
frame and secured thereto; 

ultra fine coffee particles received in said frame and 
filling space formed by said partitions in said frame 
between said filter layers as a substantially uniform 10 
layer, said coffee container and filter unit having at 
least substantially uniform water flow through 
characteristics at all equal areas thereof; and 

said frame having a periphery formed with a portion 
complementary to an inner surface portion of said 15 
bottom opening in said receptacle whereby said 



coffee container and filter unit can be readily 
placed in said receptacle, and be supported over 
said bottom opening in sealed engagement there- 
with. 

12. A coffee making apparatus as in claim 11, where 
said coffee container and filter unit has at least one 
water by-pass opening formed therein and extending 
from top to bottom thereof, and said coffee particles are 
retained as a substantially uniform layer during transit 
and use. 

13. A coffee making apparatus as in claim 11, where 
said coffee container and filter unit and said receptacle 
wall forming the said bottom opening form an assembly 
having a water by-pass opening provided therein. 
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